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© Microprocessor having register bank architecture. 

© A microprozessor having a register bank archi- 
tecture has n register banks (RF1 to RF4), a memory 
(606). a bus (208) for connecting the register bank 
and the memory, and a bank controller (BCU1) for 
controlling store/load operations banks and the 
memory. The controller has a current bank pointer 
indicating data region of the register banks and the 
memory during the data store/load operations, and a 
bank size designation register indicating a bank size 
to be stored/loaded during the store/load operations. 
When an address of the current bank pointer is set 
in an destination operand in an instruction, the con- 
troller receives the contents of the current bank 
pointer and bank size designation register. The con- 
troller controls the store operation for the n register 
banks based on the current bank pointer and the 
bank size designation register, and changes the con- 
tent of the current bank pointer with the content of 
the destination operand in the instruction after the 
completion of the data store operation, receives the 
content of the current bank pointer and the content 
of the bank size designation register, and controls 
the load operation for the memory by the contents of 
the current bank pointer and bank size designation 



register. 
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BACKGROUND OF THE INVENTION - 

— 1 ■ F i e l d of the I nvent i on , 

The present invention relates to a microproces- 
sor having a register bank architecture in which a 
built-in RAM and general-purpose registers are 
connected through an exclusive high-speed bus in 
order to that the contents of the general-purpose 
registers agree with the contents of the built-in 
RAM specified by a bank pointer, and, in particular, 
to a microprocessor having a register bank ar- 
chitecture wherein a wait time for execution of a 
following instruction caused during the switching 
operation of a bank in the register banks can be 
reduced. 

2. Description of the Prior Art V 

Conventionally, in a conventional microproces? 
sor having a register bank architecture, a built-in. 
RAM 126 and general-purpose register group 127 
are connected through a exclusive high-speed bus 
128 in order to that the contents of the general- 
purpose register group 12.7 are agreed with the 
contents of the built-in RAM 126. In the conven- 
tional microprocessor, contents of the general-pur- 
pose register group 127 are stored . and loaded 
to/from the RAM 126 by, setting a destination part 
of a normal instruction with a current, bank pointer 
(CBP). In addition, when a task change operation is 
performed, the datajn the general registers are 
automatically stored and. loaded through the exclu- 
sive high speed bus 128. 

FIG.1 is a configuration diagram of a conven- 
tional single-chip microprocessor 100 having a reg- 
ister bank architecture, FIG. 2 is a configuration 
diagram of a CPU core formed in this single-chip 
microprocessor 100 shown in Fig. 1. * " 4 

As illustrated in FIG.1 , a microprocessor 100 
comprises a plurality of blocks such as a CPU core 
101, the built-in RAM 126, the built-in ROM 105, a 
bus controller 107, an interrupt controller 109, a 
timer 111, and a serial I/O 113, and the like moun- 
ted on one chip. These blocks transfer data 
through a system bus SYSBUS (containing an ad- 
dress bus ABUS and a data bus DBUS) in the chip. 
In addition, data transmission between the chip and 
external devices is performed through I/O pads in 
the chip under the control of the bus controller 107. 

As illustrated in FIG.2, this conventional tech- 
nology there is the RAM 126 making up a RAM 
such as a Static Random Access Memory (SRAM) 
and the general-purpose register group 127 com- 
prises a plurality of register banks in the CPU core 
101. The RAM 126 is connected to the internal bus 
including IDBUS1 to IDBUS3 in the CPU core 101. 
Data is transferred through the internal bus of ID- 



BUS1 to IDBUS3 to. an ALU 125 (Arithmetic Logic 
Unit) where operations are performed. 

riG.3 is a yuneral cunfiyuraliun diagram of 

explaining a conventional register bank architecture 
5 in the general-purpose register group 127 builded- 
in the conventional microprocessor core 101 shown 
in Fig. 2. FIG. 4 is a configuration diagram of a 
conventional bank control unit BCU. FIG. 5 is . a 
timing chart for explaining a bank switching opera- 
io tion in the register banks in the general-purpose 
registers 126. 

An instruction decoder 121 decodes an instruc- 
tion word transmitted from a bus interface, unit 
(omitted from Fig. 2),. reads out a microcode, and 
75 generates a control signal for .controlling each 
block. When the microcode which provides des-, 
tination operand data indicates a Current Bank 
Pointer (CBP), a Current Bank Pointer accumulation 
Control signal (CBPC) is. switched to an enable 
20 Jevel (to a High Level shown in Fig. 5). The bank 
control unit BCU which has received the current 
bank pointer accumulation control signal CBPC 
generates a bank stop signal STOP to each block 
in order to inform that the register banks 127 js, 
25 now used, so that the blocks which have received 
the stop signal STOP do not process the next 
instruction. . , . j 

For example. as shown in FIG. 3, in the general- 
purpose register group 127 (R0 to R15) made up of 
30 sixteen 16-bit registers, these registers are groped 
into four register banks RF1 to RF4 in which the 
general-purpose registers ,R0 to R3 are grouped as 
first register bank RF1-, the general-purpose regis- 
ters R4 to R7. as second register .bank RF2, the 
35 general-purpose registers R8 to R11 as third regisr 
ter bank RF3, and the general-purpose registers 
R12 to R15 as Jourth,. register, bank RF4. In this 
case, data is transferred between the general-pur- 
pose register group 127 and the built-in RAM 126 
40 : per register bank at a.time through the high-speed 
64-bit bus 128. , 

The store/load operations ,.for the general-pur- 
pose register group 127 (R0 to R15) will now be 
explained with reference to the timing chart shown 
45 in FIG. 5. '"»-.!- 

Data in the general-purpose register group 
(GR) 127 from the first register bank RF1 to the 
fourth register bank RF4 is transmitted in sequence 
to the region of the 8-byte in the built-in RAM 126 
so from an address indicated by the current bank 
pointer CBP because one bank has 8 bytes 
(hereinafter abbreviated to cbp X 8). 

A register address REGA transmitted from the 
Bank control Unit BCU to the general-purpose reg- 
55 ister group 127 is designated by four bits cor- 
responds to a register number, for example, the 
number "0" in the register R0. The time for one 
clock signal is required to transfer one bank be- 
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tween the general-purpose register group 127 and 
the RAM 126. 

The contents of each of Xhi first register bank 
RF1 , the second register bank RF2, the'third regis- 
ter bank RF3, and the fourth register bank RF4 are 
transmitted to the regions in the built-in RAM 126, 
the regions are addressed by cbp X 8bytes, (cbp 
+ 1) X 8 bytes, (cbp + 2) X 8' bytes, and (cbp + 
3) X 8 bytes, respectively. " "' 

The bank control unit BCU'Teceives a current 
bank pointer write-in request signal CBPW during 
the cycle in which the transmission from the gen- 
eral-purpose register group 127 to the built-in RAM 
126 completes, and data designating a new current 
bank pointer is transmitted to the current bank 
pointer CBP from a data register (omitted from 
Fig. 3) through a internal bus IBUS.* 

In the next cycle, the contents of an 8-byte 
(cbp* X 8) RAM region are transmitted to the first " 
register bank RF1 from an address cbp' in the 
RAM 126 indicated by the current bank pointer 
CBP. ' • 

Transmission is performed in the same manner 
for the second register bank RF2 to the fourth 
register bank RF4. Then, the bank stop signal 
STOP is disabled and the transmission termination 
is communicated to each block simultaneously in 
the transmission cycle for the fourth" register bank 
RF4. ' ' " ' ' 

Specifically, the execution of the instruction is 
in a standby state for at least eight clock signals 
required for transmission during ' bank "switching, 
regulated by the bank stop signal STOP: 

As outlined in'the fbregoiWg descfrption, with a 
conventional microprocessor [ the^number of gen- 
eral-purpose registers 'or register banks stored and 
loaded ' is fixed, and : k method' is^adopted whereby ' 
all of the register binks^RFf'-to'-HM'in the general- 
purpose register group- 127 r are transferred to/from 
the build-in RAM 126 iri one transmission opera- 
tion. Therefore the number of clock cycles required 
for storing and loading the contents of the general- 
purpose register group 127 is determined by the 
number of general-purpose registers and which is ' 
also determined by the bit width of the exclusive 
high-speed bus 128 through" which the RAM 126 
and the general-purpose register group 127 are 
connected. 

However, when four general-purpose registers 
make up one bank and there are 16 general-pur- 
pose registers, eight clock cycles must be re- 
quired, for example, merely for storing and loading 
for all of the register banks RF1 to RF4. 

Because the execution of the next instruction 
must wait during this interval, theru is the problem 
that the efficiency of execution o'l the instructions 
drops. 



SUMMARY OF THE. INVENTION 

Accordingly, an object of the present invention 
is, with due consideration to the drawbacks of such 

5 conventional microf >rocessors, to provide a micro- 
processor wherein the time for switching register 
banks and the waiimg time for executing the next 
instruction are reduced because only a specified 
bank size portion is stored and loaded. 

w In accordance with one aspect of the present 

invention, there is provideid a microprocessor hav- 
ing a register bank architecture for executing 
instructions, comprising: 

register bank means comprising n register 

75 banks (where h : is a positive integer), each of said n 
register banks comprising a plurality of general- 
purpose registers; 

memory means for storing data of said register 
bank means; 

20 bus means for connecting said register bank 

means and said memory' means; and 

bank control means for controlling a data store 
operation for storing' data in " said register bank 
means to said memory means and for controlling a 
25 data load operation for loading data in said mem- 
ory means to said register bank means, 
said bank control means comprises: 
a "current bank pointer for storing address data 
indicating data region in said memory means when 
30 'the data store operation and the data load opera- 
tion being executed; and 

a bank size designation register for storing 
bank size data indicating a bank size to be stored 
and to be loaded during the data store operation 
' 35 and the data load operation, ■" t*- 

wherein when an address of said current bank 
pointer 1 is r ' set 'in an destination operand in said 
instruction, said bank control means receives the 
content of said current bank pointer and the con- 
ko tent of said bank size designation register, and said 
bank control means controls said data store opera- 
tion for said n register banks designated by the 
contents of said current bank pointer and said bank 
size designation register, and 
45 said bank control means changes the content 

of said current bank pointer with the content of the 
destination operand in said instruction after the 
completion of said data store operation, and 

said bank control means receives the content 
50 of said current bank pointer and the content of said 
bank size designation register, and said bank con- 
trol means controls said data load operation for 
said memory means by the contents of said cur- 
rent bank pointer and said bank size designation 
55 register. 

The microprocessor described above further 
comprises: 

n load completion flags (where n is an positive 
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integer) provided to each of said n register banks 
for indicating that said data load operation has 
heen comp l eted i n e a ch o f s a i d n reg i ster banks , 



the address of. said second bank size designation 
register are .set in an .operand part in said special 
i nstruct i on, : - 



wherein after the data store operation is com- 
pleted, following instructions in said instructions are 5 
executed by said microprocessor, said data load 
operation is executed simultaneously, and said 
bank control means sets said n load completion 
flag only for said n register banks for which said 
data load operation have been completed, io 

the instruction in said following instructions 
uses said n register banks is commenced only 
after the n load completion flags are set. 

The microprocessor described above, further 
comprises: ' , 75 

n reference flags (n is an positive integer) 
provided to each of said n register banks for in- 
dicating that said n register banks being referenced 
by said following instructions after said data store 
operation and said data load operation being com- 20 
pleted, ' '1 ' 

wherein said bank control means sets said n 
reference flags after said data store operation and 
said data load operation have been completed, said 
microprocessor restarts the execution of said fol- 25 
lowing instructions, and said bank control, means 
controls said data load' operation for said n register 
banks only for said reference .flags have' been set. [ 
The microprocessor described above further 
comprises: n rewrite flags (n is a positive integer) 30 
provided to each of said n register banks for in- 
dicating that the contents" of said n register banks 
have been rewritten, 

wherein said bank control means controls said 
data store operation for said n register banks only 35 
for said n rewrite flags have been set. 

The microprocessor described '£bove further" 
comprises: 

a first bank size designation register for des-' 
ignating the bank size of said n register banks for' 40 
said data store operation; and 

a second bank size designation register for 
designating the bank size of said n register banks 
for said data load operation, 

wherein said bank control means receives the 45 
content of said first bank size designation register 
and controls said data store operation only for said 
n register banks designated by the content of said 
first bank size designation register, and 

said bank control means receives the content so 
of said second bank size designation register and 
controls said data load operation only for said n 
register banks designated by the content of said 
second bank size designation register. 

In the microprocessor described above, said 55 
instructions include a special instruction, the ad- 
dress of said current bank size pointer, and the 
address of said bank size designation register or 



The microprocessor described above further 
comprises: a precurrent bank pointer latch whose 
address is set in the destination in said instruc- 
tions, 

wherein said bank, control means receives a 
content of said current bank pointer and, controls 
said data store operation for said register banks 
designated by the content of said current bank 
pointer, and said bank, control means receives a 
content of said precurrent bank pointer latch, and 
controls said data load operation for said memory 
means designated by the content of said precur- 
rent bank pointer latch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features, and. advan- 
tages of the present invention will become more 
apparent from the following description of the pre- 
ferred embodiments taken in conjunction with the 
accompanying drawings, in which: 

FIG.1 is a configuration diagram of a conven- 
tional single-chip microprocessor having a con- 
ventional register bank architecture.. 
FIG. 2 is a configuration diagram of a CPU .core 
mounted on the .single-chip microprocessor 
shown in Fig.1. 

FIG. 3 is a configuration diagram of a general- 
purpose register group, a RAM, and a bank 
control unit in the ^conventional microprocessor 
shown in Fig. j. , ^ ... 
FIG. 4 is a configuration diagram of a. conven- 
tional bank control unit BCU in the microproces- 
sor shown i in Fig. "L 

FIG. 5 is a timing ; , chart for^ explaining store/load 
operations for register banks based on the con- 
ventional register bank architecture in the micro- 
processor, shown in .Fig. 1 . - 
FIG. 6 is a general .configuration diagram of a 
microprocessor, core in,. a microprocessor as a 
first embodimentof.the present invention. 
FIG.7 is a connection relationship among a gen- 
eral-purpose registers, a build-in RAM, and a 
bank control unit BCU1 as components in the 
microprocessor core shown, in Fig. 6. 
FIG.8 is a configuration diagram of the bank 
control unit BCU1 . 

FIG. 9 is a timing chart for explaining the opera-, 
tion of the microprocessor core as the first em- 
bodiment of the present invention shown in 
Fig.6. 

FIG.1 0 is a general configuration diagram of a 
microprocessor core in a microprocessor as a 
second embodiment of the present invention. , 
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FIG. 11 is a connection relationship among a 
general-purpose registers, a build-in RAM, and a 
bank control unit BCU2 as components in the 
microprocessor core shown in Fig.10. 
FIG. 12' is a configuration diagram'' of the bank 
control unit BCU2. 

FIG. 13 is a timing chart for explaining the opera- 
tion of the microprocessor core as the second 
embodiment of the present invention shown in 
Fig. 10. 

FIG. 14 is a general configuration diagram of a 
microprocessor core in a microprocessor as a 
third embodiment of the - present invention. 
FIG. 15 is a connection relationship among a 
general-purpose registers, a build-in RAM, and a 
bank control unit BCU3 as components in the 
microprocessor core shown in Fig. 14. 
FIG. 16 is a configuration diagram of the bank 
control unit BCU3. 

FIG. 17 is a timing chart for explaining the opera- 
tion of the microprocessor core as the third 
embodiment of the present invention shown in* 
Fig. 14. ' " 

FIG. 18 is a general configuration diagram" of a 
microprocessor core in a microprocessor as a 
fourth embodiment of the present invention. 
FIG. 19 is a connection relationship among a 
general-purpose registers, a build-in RAM, and a 
bank control unit BCU4 as' components in the 
microprocessor core shown in Fig. 18. 
FIG. 20 is a configuration diagram "of the bank 
control unit BCU4. 

FIG. 21 is a timing chart for explaining trie opera- 
tion of the microprocessor core as the fourth 
embodiment of the present "invention shown in 
Fig. 18. ' 1 ' 11 ' * \ ' , 

FIG. 22 is a general configuration diagram of a 
microprocessor core in a microprocessor as a 
fifth embodiment of the present invention. 
FIG. 23 is a connection relationship among a 
general-purpose registers, a build-in RAM, and a 
bank control unit BCU5 as components in the 
microprocessor core shown in Fig. 18. 
FIG. 24 is a conliguration diagram of the bank 
control unit BCU5. 

FIG. 25 is a timing chart for explaining the opera- 
tion of the microprocessor core as the fifth em- 
bodiment of the present invention shown in 
Fig.22. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Other features of this invention will become 
apparent in the course of the following description 
of exemplary embodiments which are given for 
illustration of the invention and are not intended to 
be limiting thereof. Embodiments of the present 



invention will now be explained i-th reference to the 
drawings. 

Basic conception of the Present Invention 

5 

First concept 

In a microprocessor having a register bank 
architecture as a first concept of the present inven- 

io tion, when a current bank pointer CBP is des- 
ignated by using a destination operand in an in- 
struction, only the contents of register banks RF1 
to RF4 designated by a bank size in a bank size 
designation register BS are stored/loaded to/from a 

rs built-in RAM, based on the content of the current 
bank pointer CBP at that time. Then, the content of 
the current bank pointer CBP is rewritten with cbp', 
based on the specified instruction, and only the 
data for the bank size portion specified by the bank 

20 size specification register BS is loaded to the regis- 
ter banks RF1 to RF4 from the built-in RAM 103 
based oh the content cbp* of the current bank 
pointer CBP after this riewrite. In this manner, with 
the microprocessor of the present invention, be- 

25 cause only the contents of the register banks 
specified by the bank size designation register. BS 
are stored/loaded, there, is no . storing and loading 
for unnecessary register banks, as with a conven- 
tional microprocessor, so that it is possible to re- 

30 duce the waiting time for executing the next in- 
struction when the bank is switched. 

Second concept 

35 In addition, in the microprocessor as a second 

concept of the present invention, a store operation 
to the RAM is' commenced after the completion of 
a load operation from the RAM, simultaneously with 
the re-execution of the next specified instruction, 

40 and store completion flags BF1 to BF4 are set for 
the register banks in which the store operation has 
been completed. 

In subsequent instructions, only instruction for 
accessing the register banks RF1 to RF4 is ex- 

45 ecuted based on the store completion flags BF1 to 
BF4. Therefore it is possible to further reduce the 
waiting time for executing the next instruction. 

Third concept 

In the microprocessor of the present invention, 
the subsequent instructions are continued after the 
completion of the store operation. Reference flags 
BR1 to BR4 are set, corresponding to the register 
55 bank accessed by the subsequent instruction ex- 
ecution operation, and the load operation is carried 
out only for the register bank in which a reference 
flag is set. Therefore wasteful rewrite operations 
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can be eliminated and the instructions can be ex- 
ecuted at high speed. : *' ■ 



pointer CBP is completed in four clock cycles 
when only one bank is used. 

Also, by porm i tt i ng an i nstruct i on oxocut i on, i t 



Fourth concept 

Also, in the microprocessor of the present in- 
vention, a store operation is carried out for only the 
register banks for which rewrite flags BK1 to BK4 
are set, therefore wasteful rewrite operations can 
be eliminated and the instructions can be executed 
at high speed. 

Fifth concept 

Also, in the microprocessor of the present in- 
vention, a destination part in a specified instruction 
designates a current bank pointer CBP and a bank 
size designation register BS or a second bank si2e 
designation register BS2 and bank pointer CBP, 
and only stores the register banks designated by 
the bank size designation register BS or a first 
bank size designation register BS1 to the RAM. 
Only the register banks designated by the bank 
size designation register BS or the second bank 
size designation register BS2 are loaded. There- 
fore, because store/load : is not performed for un- 
used register banks, as with conventional micropro- 
cessors, it is possible to reduce the waiting time for 
executing the next instruction when the bank is 
switched. ' ' ' . • 

In addition, in the microprocessor of the 
present invention, a'precurrent bank pointer latch 
PCBP is designated by a destination part in the 
specified instruction or irr an exclusive instruction^ 
and a store operation is carried out based on the 
contents of the current bank pointer CBP and the' 
load operation is executed based on the contents 
of the precurrent bank pointer latch PCBP. Specifi- 
cally, only the register banks designated 'by the 1 
content of the bank size designation register BS, 1 
and only the register banks designated by the 
content of the operand in the special instruction is 
loaded so that it is possible to reduce the waiting 
time for executing the next instruction when the 
register bank is switched. 

Summarizing the above-mentioned contents of 
the basic concepts of the present invention, the 
data transfer operation only for 'the necessary num- 
ber of register banks is performed between the 
general-purpose register group and the RAM when 
rewriting the current bank pointer CBP, so that a 
reduction in the number of data" transmission clock 
cycles is realized so that it is possible to reduce 
the waiting time for executing the next instruction. 
For example, with the conventional technology, ten 
clock cycles were necessary for a register file 
containing data of four register banks, but with the 
present invention, the rewrite of the current bank 



is possible to quickly execute the next instruction 
5 in the time for a'data load operation from the built- 
in RAM to the general-purpose register group. In 
the case where register access is not occurred in 
the data loading period for the next instruction, 
great efficiency can be expected by using fre- 
io quently the general-purpose registers. 

Preferred embodiments of the present inven- 
tion will now be described below. 

First Embodiment 

75 

Fig. 6 is a general configuration diagram of a 
microprocessor core 601 of a microprocessor as a 
first embodiment of the present invention. In Fig.6, 
the microprocessor core 601 comprises an instruc- 

20 tion decoder, a I/O controller '613, a bank control 
unit BCU1 1 an arithmetic and logic unit (ALU), a 
general-purpose register group including four'regis- 
ter banks RF1 to'RF4, each register bank having a 
predetermined number of generai-purpose regis- 

25 ters, and a build-in RAM 606. 

FIG. 7 is a general configuration diagram of the 
connection relationship among the general-purpose 
register group 607, the built-in RAM 606, and the 
bank control unit BCU1 in the microprocessor core 

30 601, as shown in Fig.6, as the first embodiment of 
the present invention. 

In FIG.6, the microprocessor core 601 in the 
microprocessor of the present embodiment in- 
cludes the register banks RF1 to RF4 (n = 4), each 

35 of the register banks made up of 'four general- 
purpose registers R0 to R3, R4 to'R7, R8 to R11, 
or R12 to R15 respectively. The register banks RF1 
to RF4 are connected to the RAM 606 through an 
exclusive high speed bus 603. the bank control 

40 unit BCU1 controls a bank switching operation for 
storing the contents of the register banks RF1 to 
Rf4 to the RAM 606 and foMoading the contents of 
the RAM 606 to the register banks RF1 to RF4. 
The bank control unit BCU1 controls the use of 

45 internal bus, generates addresses for the general- 
purpose register group (FtO to R15) and the built-in 
RAM 606, generates control signals for each block 
as the components of the microprocessor core 601 , 
and controls the bank control unit BCU1 itself. 

so The bank control unit BCU1, as shown in 

FIG.8, comprises a current bank pointer CBP, a 
bank size designation register BS, a register ad- 
dress generating section or a register address gen- 
erator RAG, an adder ADD, and a decoder DEC. 

55 The current bank pointer CBPreceives address 

data through the internal bus IBUS and then stores 
the received address data. The received address - 
data include information for indicating the address 
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data relating to regions in the RAM 606 to which 
the contents of the register banks RF,1 .to RF4 are 
stored, or have information for indicating, the ad- 
dress data relating to regions in. the RAM 606 from 
which the contents of the region in RAM 60.6 are 5 
loaded to the register banks RF1 to RF4. Jn addi- 
tion, the bank size designation register BS des- 
ignates the bank size (which is the number of the , 
register banks to be stored, to the RAM 606 or to 
be loaded from the RAM 606) .during the above- 10 
mentioned store and load operations. 

The register address generator RAG has a 
state machine which indicates which register bank 
is a target register banks in the current store and 
load operations. The decoder DEC decodes out- is 
puts from the state or the bank switching signal 
CBPC and the bank size designation register BS 
and then generates various control signals. ( ... 

tn the address generation, the register address 
generator RAG generates an address RAMA for. the 20 
built-in RAM 606 to be loaded, and an address 
REGA for the head register in a register bank in the. 
general-purpose register group 607. to be stored.. In 
other words, specifically, the , register, address 
REGA having , the smallest register number in the. 25 
bank register to be stored in the load operation to 
the register banks. ..... 

The state machine incorporated in the register 
address generator RAG has a circuit determining 
the upper limit address of the register address 30 
REGA and the built-in RAM 606 based on the 
contents of the bank size register BS. r . 

Next, the operation of the microprocessor hav- 
ing a register , bank architecture, fi of ; the . present 
embodiment will be. expiained^with , reference, to the . , ,35 
timing chart of FIG.9. ; q- , f ... :i . . # . s 

The following explanation wilJ..be^ given fpr a ; . 
bank size bs =,2 designated b,y. lt the bank size, 
designation register B$. .... , ....... ■ 

First, when the current bank pointer CBP is ; , v .4o 
designated as the destination, operand, \n ,a-,speci- r - , 
tied instruction in a instruction. s.e;t of the mjcropro- 
cessor, the contents of the register banks RF1 and 
RF2 corresponding to the bank size bs designated 
by the bank size designation register BS in the 45 
bank register are stored into the built-in RAM 606, 
based on the content cbp of the current bank 
pointer CBP at that time. 

Next,. the content of the current bank pointer 
CBP is rewritten as cbp' set in the destination so 
operand of the specified instruction. The data relat- 
ing to the bank size bs specified by the bank size 
specification register BS is loaded from the RAM 
606 to the register banks (the first bank RF1 and 
the second bank RF2) based on the content cbp' of 55 
the current bank pointer CBP after the rewrite. 

In this manner, in the microprocessor of the 
present embodiment, because only data in the 



register banks or the RAM 606 designated by the 
bank size in the bank size designation register BS 
is stored/loaded, the store/load operations are not 
performed for unused register banks as is done 
conventionally, so that it is possible to reduce the 
waiting time for executing the next instruction when 
the bank is switched, 

SECOND EMBODIMENT , 

Fig. 10 is a general configuration diagram of a 
microprocessor core 1001 in a microprocessor as a 
second embodiment of the present invention. 
FIG. 11 is .a general configuration diagram showing 
the connection relationship among the general-pur- 
pose register, group. 607, the RAM 606, a bank 
control, unit ; .BCU2, ,. and various, fjags BK1 to BK4 
and BF ; 1- to ..BF4. In FIG. 1.1, the microprocessor 
, core 1001 of the present embodiment , comprises 
the register banks RF1 .to RF4, the, exclusive high 
speed. bus 608, load completion flags BF1 to BF4, 
store, rewrite flags BK1 to BK4, and. a bank control 
unit BCU2.. , , . 

The load completion ; flags BF1 to BF4,,are 
provided to theregistpr banks RFl.to RF4, respec- 
tively, .for. indicating ..the, completion of the % load 
operational each .register bank. Also, the rewrite 
flags BKt.to BK4 are also provided to each register 
bank for indicating the completion of the rewrite of 
the contents of the. register banks RF1 to RF4. 

The bank control unit BQU2 controls the use of 
the internal bus IBUS, generates, addresses, for 
designating the general-purpose register group, 607 
including the. registers R0 to R15 and the built-in 
RAM 606, for .generating control signals for. compo- 
nents, or blocks ; Jq, the. microprocessor core 1001, 
and controls tbe bank -control unit BCU2 itself. 

The bank. /control unit BCU2, as shown in 
FIG.1 2, comprises a precurrent bank pointer latch 
PCBP./a current bank pointer CBP, a bank size 
designation register BS, a register address gener- 
ator RAG, an adder ADD, and a decoder DEC. 

The precurrent bank pointer latch PCBP is 
designated by the destination in the specified in- 
struction and stores address data cbp* for all re- 
gions stored when loading data in the built-in RAM 
606 to the register banks RF1 to. RF4 via the 
internal bus IBUS. 

The current bank pointer CBP stores address 
data cbp for storing data from the register banks 
RF1 to RF4 to the build-in RAM 606. 

The bank size designation register BS des- 
ignates a bank size stored or loaded during the 
above-mentioned store and load operations. 

The register address generator RAG and the 
decoder DEC are the same as in the first embodi- 
ment shown in Fig. 8. 
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Next, the read and load operations of the sec- 
ond embodiment will be explained with reference 
in the timing chart of FIG. 13. The following ex- 



The level of the bank stopper signal STOP is 
changed in order to stop the NOP indication si- 
mu l tan e ous w i th tho rowr i to of tho current bank 



planation will be given for a bank size bs = 3 
designated by the bank size designation register 
BS. 

First, when the current bank pointer CBP is set 
in the destination operand in the specified instruc- 
tion, the register banks RF1, RF2, and RF3 des- 
ignated by a bank size bs (bs-3), which is the 
content of the bank size designation register BS, 
are stored to the build-in RAM 606. 

This will now be explained in more detail. Spe- 
cifically, when the bus control unit BCU2 receives a 
current bank pointer storage control signal CBPC, 
receives a CBP write signal CPBW from * a bus 
interface unit, and a new current bank pointer value 
cbp' from the internal bus IBUS is latched "by the 
precurrent bank pointer latch PCBP, simultaneous 
with the storing of the first bank RF1 . 

The decoder DEC transfers a bank stop signal 
STOP, which is information for halting the register 
bank access operation, in order to enter each com- 
ponent or block into an NOP (No. Operation) state. 

In a final cycle in' which contents of a specified 
number of the register banks (n = 3) are stored to 
the RAM 606 in accordance with the bank size 
designation register BS, a CBP rewrite enable' sig- 
nal CBPEN is transferred to the, current bank point- 
er CBP, and the value cbp of the current bank 
pointer CBP is changed to the value cbp". 

This store operation is carried out only in the 
register banks, the rewrite flags BK1 to BK4 of 
which are set. Here, for easy understanding of the 
explanation, the rewrite flags Bkf to BK3 are set 
for all the register banks. RF1 to RF3 in which data 
has been stored. 

Next, the load operation will be explained. .OrieJ 
of the features of the second embodiment is that,, 
after the load operation has been performed, the " 
store operation is commenced and the load com- 
pletion flags BF1 to BF4 are set for the register 
banks wherein the load operation has been com- 
pleted simultaneously with the resumption" of the 
execution of the instruction following the specified 
instruction. The instructions for accessing the regis- 
ter banks RF1 to RF4 in the subsequent instruction 
are carried out after the load completion flags for 
these register banks have been set. This is the 
special feature. 

Specifically, when the 'store operation of the 
data in the general registers in the register banks 
to the build-in RAM 606 has been completed, the 
content of the current bank pointer CBP is rewritten 
with cbp', and the load operation is commenced 
from the built-in RAM 606 to the register banks 
under the control of the bank control'unit BCU2. 



pointer CBP. Access to the general-purpose regis- 
5 ters is authorized by an instruction after the load 
completion flags BF1 to BF4 for indicating the 
completion of the load operation of the data from 
the built-in RAM 606 to the general registers are, 
set. . 

70 Conversely, in the time period when the load 

completion flags BF1 to BF4 are not set, access to 
the general registers GR is not authorized and the 
instruction is in the stand-by state. 

In the case of this embodiment (FIG. 13), it is 

75 seen that, after the change of the level of the bank 
stopper signal STOP, there is a write request to the 
general register R4, the load completion flag BF2 is 
changed to "1 and a bus start signal BST is 
transferred from the bus interface unit. Write-in to 

20 the general-purpose register R4 is then carried out 
by an instruction. 

The rewrite flags BK1 to BK4 are reset when 
the load operation is completed. By executing the 
instruction for writing /to the general-purpose regis- 

25 ter R4 the rewrite flag BK2 is set to M 1 ". 

In this manner, in the microprocessor, .of the 
second embodiment, like the first embodiment, 
only the register' banks designated by the bank 
size in the bank size designation register BS are 

30 stored and^ loaded so that it is possible to reduce 
the waiting time for executing the next instruction 
when the register bank is switched. 

In addition, the store operation is carried out 
only for the register banks relating to that the 

35 rewrite flags BK1 to BK4 are set, therefore wasteful 
rewrite operations can ' be eliminated and the 
instructions can be executed' at high speed. 

Furthermore, after the,store operation, the load 
operation is commenced.>nd the [bad completion 

40 flags BF1 to BF4 are set for' the register banks 
which the load operation has been completed, si- 
multaneously with the resumption of the execution 
of the next instruction. The instructions using the 
register banks RF1 to RF4 in the subsequent 

45 instructions are carried out after the load comple- 
tion flags for the register banks have been set. It is 
therefore possible to reduce the waiting time for 
executing the next instruction. 

Fig. 14 is a general configuration diagram of a 

so microprocessor core 1401 in a microprocessor as a 
third embodiment of the present invention. 

FIG. 15 is a general configuration diagram of 
the bus control unit BCU3 incorporated in the 
microprocessor core 1401 shown in Fig. 14, a third 

55 embodiment of a microprocessor of the present 
invention. 

Fig. 16 shows the relationship among the gen- 
eral-purpose registers 208, the RAM 606, a bank 
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control unit BCU3 t and various flags BF1 to BF4, 
Bkl to Bk4 ( and BR1 to BR4. 

In' Fig. 16, the microprocessor of the present 
embodiment comprises register banks RF1 to RF4, 
an exclusive high speed bus 208, reference flags 
BR1 to BR4, load completion flags BF1 to BF4, 
rewrite flags BK1 to BK4, and the. bank control" unit 
BCU3. 

The reference flags BR1 to BR4 are provided 
to the register banks RF1 to RF4, respectively, for 
indicating the reference in the subsequent instruc- 
tions. Also, the store completion flags BF1 to BF4 
are also allotted to the register bank RF1 to RF4, 
respectively, for indicating the completion of the 
load operation for the register banks RF1 to RF4. 
The rewrite flags BK1 to BK4 are allotted to the 
register banks RF1 to RF4, respectively, for indicat- 
ing the completion of the rewrite of the contents of _ 
the register banks RF1 to RF4. 

The bank control unit BCU3 has the same 
configuration as in the second embodiment shown 
in Fig. 12, comprises the precurrent bank pointer 
latch PCBP. the current bank pointer CBP, the 
bank size designation register BS. the register ad- 
dress generator RAG, the adder ADD, and the 
decoder DEC. ' . 

Next, the operation of the third embodiment will" 
be explained with reference to the timing chart of 
FIG. 17. 

The following explanation will be 'given for a 
bank size bs = 3 specified by the bank size 
designation register BS. 

First, when the current bank pointer' CBP is 
designated in' the' destination operand in the speci- 
fied instruction, the i register banks, specifically, the 
first bank'RFI, the second. bank RF2 ( 'and the third . 
bank RF3, designated by the bank size bs in the 
bank size designation register BS, are stored in the 
built-in RAM 606, based^on the content cbp of the 
current bank pointer CBP at that time. . ' 

This store operation is carried but only in the. 
register bank relating to that ..the rewrite flags BK1 ] 
to BK4 are set. Here, for easy understanding of the . 
explanation, the rewrite flags BK1 to BK3 are set 
for all the banks RF1 to RF3 in which data has 
been stored. 

In the final cycle of the store operation, a CBP 
rewrite enable signal CBPEN is generated, and the 
value cbp in the current bank pointer CBP is 
changed to the value cbp'. 

Following this, in the third embodiment, the 
data in the general-purpose registers are not stored 
to the build-in RAM 103. This is the important point 
of the third embodiment. Simultaneously with the 
rewrite of the current bank pointer CBP, the level of 
the bank stop signal STOP is changed and the 
execution of the next instruction is commenced. 



When the access to the general-purpose regis- 
ters is caused in the execution of the following 
instructions, a general register access request 
REGCS is transmitted from the decoder 121 to the 
5 bank control unit BCU3. In the bank control unit 
BCU3 which has received this request REGCS, an 
address RAMA is calculated for the built-in RAM 
606 corresponding to the general-purpose registers 
for which a read-out has been requested and the 
w data in the RAM 606 designated by the address 
RAMA is loaded to the register banks RF1 to RF3. 

In the case of the third embodiment, as shown 
in FIGs.14 to 17, after the change of the level of 
the bank stop signal STOP, the general register 
75 access request REGCS to the general-purpose reg- 
ister R8, and the bank control unit BCU3 calculates 
the address RAMA ( = 8) for the built-in RAM 606 
corresponding to the general purpose register R8, 
and the data for this address region are loaded 
20 from the RAM 606 to the* third bank RF3 to which 
the general purpose register R8 is belonged. The 
load completion flag BF3 is set to "1", a bus start 
signal BST is transmitted from the bus interface 
unit, and the general purpose register R8 is acces- 
25 sed by the instruction. 

The rewrite flags BK1 to BK4 are reset when 
the store operation is. completed, and then the 
rewrite flag' BK3 is set' to ; '1" when the write-in 
access operation to the general-purpose register 
30 R8 is executed 

With a method of this type, when the bank 
switch operation is performed based on the current 
bank pointer CBP, the register bank to which there 
in no access operation, the current bank pointer 
35 CBP stores the old data. Accordingly, during the 
store operation, only the register banks relating to 
that the rewrite flag is set are stored to the built-in 
RAM 606^Aiso, only data in the regions in the 
built-in RAM 606 designated by the value cbp' in 
40 the current bank pointer CBP is loaded to the 
register bank wherein a reference flag is set. 

As outlined above, in the microprocessor as 
the third embodiment of the present invention, data 
having the bank size designated by the bank size 
45 designation register BS is stored/loaded, in the 
same manner as with the first and second embodi- 
ments, so that it is possible to reduce the waiting 
time for executing the next instruction when the 
bank is switched. In addition, the store operation is 
50 carried out only for the register banks in which the 
rewrite flags BK1 to BK4 are set, therefore wasteful 
rewrite operations can be "eliminated and the 
instructions can be executed at high speed. 

Furthermore, after the' store operation, the ex- 
55 ecution of the subsequent instruction is stopped, 
and then only reference flags RF1 to RF4 relating 
to the register banks which are accessed by the 
following instruction are set. Thereby, the load op- 
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eration is carried out only for the banks in which 
reference flags have been set. Therefore wasteful 
rewrite operations can be eliminated and the 



are set to the required number by a load instruction 
prior to rewriting the content of the current bank 
pointer CBP. 



instructions can be executed at high speed. 
Fourth embodiment 

FIG. 18 is a general configuration diagram of 
microprocessor core 1801 in a microprocessor as a 
fourth embodiment of the present invention. 

FIG.1 9 shows the connection relationship 
among the components of the microprocessor core 
1801 such as the register banks RF1 to RF4, the 
build-in RAM 606, and a bank control unit BCU4. In 
FIG. 1 9, the microprocessor core 1 801 of the 
present embodiment comprises the register banks 
RF1 to RF4, the exclusive high speed- bus 208 
through which the register banks RF1 to RF4 are 
connected to the built-in RAM 606, and the bank 
control unit BCU4 for controlling bank switching. 

The bank control unit BCU4, as shown in 
FIG. 20, comprises a precurrent* bank pointer latch 
PCBP, a current bank pointer CBP. a first bank size 
designation register BS1. a-second bank size des- 
ignation register BS2, a register address generator 
RAG, an adder ADD, and a decoder DEC. 

The precurrent bank pointer latch PCBP is 
addressed as a destination of a specified instruc- 
tion. In the precurrent bank pointer latch PCBP, an 
address data cbp' which, indicates regions in the 
RAM 606 to be loaded to the register banks RF1 to 
RF4 through the exclusive high speed bus 208. 

The current bank- pointer CBP stores the ad- 
dress data cbp for store regions when storing the 
contents of the register' banks RF1 to RF4 to the 
built-in RAM 606: "■ " -' 

The first bank size designation ' register BS1 
designates the bank size for storing during the 
store operation from the register banks to the RAM 
606. The second bank size designation register" 
BS2 designates the bank size for load during the' 
load operation from the RAM 606 to the register 
banks. 

The functions of the register address generator 
RAG and the decoder DEC are the same as in the 
first embodiment. 

Next, the operation of the microprocessor as 
the fourth embodiment will be explained with refer- 
ence to the timing chart of FIG. 21. The following 
explanation will be given for a bank size bsl = 3 
specified by the first bank size designation register 
BS1, and for a banksize bs2 ~ 2 designated by 
the second bank size designation* register BS2. 

In the present embodiment, after rewriting the 
current bank pointer CBP, when the required num- 
ber of register banks differs from the number of 
register banks used up until that time, the contents 
of the second bank size designation register BS2 



Accordingly, in the microprocessor core 1801 

5 of the current embodiment, the instruction for re-' 
writing the current bank pointer CBP is used as 
one group of rewrite instructions for the second 
bank size designation register BS2. 

First, when the precurrent bank pointer latch 

io PCBP is designated in the destination operand in 
the specified instruction, the contents of the regis- 
ter banks designated by a bank size bs1 stored in 
the first bank size designation register BS1, specifi- 
cally, the first register bank RF1, the second regis- 

75 ter bank RF2, and the third register bank RF3, are 
stored into the built-in RAM 606, based oh the 
contents cbp of the current bank pointer CBP at 
that time. ' ' 

Specifically, when the bank control unit CBU4 

20 receives a current bank pointer store control signal 
CBPC, the bank" control unit CBP4 receives a CBP 
write signal CBPW from a bus interface unit and 
the precurrent bank pointer latch PCBP in the bank 
control unit BCU4 latches a new current bank 

25. pointer value cbp' through the internal bus lBUS, 
simultaneously with the storing of the first register 
bank RF1. 

The current bank \pointer CBP is changed to 
the value cbp' in the cycle which : completes the 

30 store operation, and, simultaneously, the contents 
bs2 of the second bank size designation register 
BS2 are loaded into the first bank size designation 
register BS1. 

In the same manner as in the store operation, 

35 the load operation to the general-purpose register 
is performed according' to trie content of the first 
bank size designation "register BS1, and the value 
of the first bank size designation register BST at 
] that time is renewed \o bs2* = 2. The data des- 

40 ignated by the register" bahk' size bs2 portion are 
loaded from the RAM 606 to" the first register bank 
RF1 and the second register bank RF2. 

In this manner, in the microprocessor of the 
fourth embodiment of the present invention, be- 

45 cause only the data designated by the bank size in* 
the first bank size designation register BS1 are 
stored, and only the data designated by the bank 
size in the second bank size designation register 
BS2 are loaded to the register banks, the store/load 

50 operations are not performed for unused register 
banks as is done conventionally, so that it is possi- 
ble to reduce the waiting time for executing the 
next instruction when the bank is switched. 

55 Fifth embodiment 

FIG. 22 is a general configuration diagram of 
microprocessor core 2201 in a microprocessor as a 
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fifth embodiment of the present invention. 

FIG.23 shows the connection relationship 
among the components of the microprocessor core 
2201 such as the register banks, RF1 to RF4, the 
build-in RAM 606, and a bank control unit BCJJ5. In 5 
FIG.23, the microprocessor core 2201 of the 
present embodiment comprises the register banks 
RF1 to RF4, the exclusive high speed bus 208 
through which the register banks RF1 to RF4 are 
connected to the built-in RAM 606, and the bank io 
control unit BCU5 for controlling bank switching. 

As shown in Fig. 23, in the bank switching 
method of the microprocessor core 2201 of the 
present invention, a special instruction for rewriting 
the current bank pointer CBP is provided. By set- 75 
ting the values of the current bank pointer CBP and 
the bank size designation register BS into the (i i( 
operands in the instructions, these values of the 
current bank pointer CBP and the bank, size des,: t _ . . 
ignation register BS are changed simultaneously. \* *- .20 

In FIG.23, the microprocessor core 2201 of the 
present embodiment comprises register .banks RF.1 
to RF4, the high speed bus 208 through, which the 
register banks RF1 to RF4 are connected to the. 
built-in RAM 606," and the , bank control unit BCU5 25 
for controlling bank switching. 

The bank,, control unit BCU5, as shown in 
FIG.24, comprises a precurrent bank pointer latch 
PCBP, a current bank t pointer CBP, a bank size 
designation register BS, a register address .gener- 30 
ator RAG|, an adder ADD, and a decoder DEC. . 

The precurrent bank pointer latch PCBP is set 
as the destination .of the, .special , instruction. The 
address data cbp' for all. regipns to.be loaded from 
the built-in RAM 606 t to the bank registers RF1 to 35 
RF4 is set to the precurrent bank pointer latch . _ 
PCBP via a second .internal bus JBUS2. . 

The current bank , pointer CBP * stores address 
data cbp for store regions when, storing the con- 
tents of the bank registers RFl.to RF4 to. the built- r .40 
in RAM 606. . ; ,* , , - : . . - 

The. bank size designation .register BS is des- 
ignated as the destination of the special instruction. 
The bank size to be stored or loaded during the 
store or load operation is set via a first internal bus 45 
IBUS1 . 

The functions of the register address generator 
RAG and the decoder DEC are the same as in the 
first embodiment shown in Figs. 6 to 9. 

Next, the operation of the microprocessor core so 
2201 as the fifth embodiment will be explained with 
reference to the timing chart of FIG.25. In the 
following explanation, the bank size designation 
register BS is set in advance to a bank size bs1 = 
3, and the explanation will be given for a bank size 55 
bs2 = 2 set by the special instruction. 

First, the precurrent bank pointer latch. PCBP is 
designated in the destination operand in the special 



instruction. When tre bank control unit BCU5 re- 
ceives a current bark pointer storage control signal 
CBPC, the precurrent bank pointer latch PCBP 
receives a CBP write signal CPBW from a bus 
interface unit simultaneously with the storing of the 
first bank RF1, and a new current bank pointer 
value cbp' from the second internal bus IBUS2 is 
latched in the precurrent bank pointer latch PCBP. 

The content of the current bank pointer CBP is 
rewritten as cbp' in the final cycle of the store 
operation for the register bank RF3. Simultaneous- 
ly, one more operand in the special instruction is 
taken from the second internal bus IBUS2 to renew 
the contents of, the bank size designation register 
BS as bs2; Accordingly, in the load operation to the 
general-purpose, register group, the data designat- 
ed by the_ bus-size bs2 are loaded from the built-in 
RAM 606 to. the. first bank register RF1 and the 
second bankregister bank RF2. 

In, the case of , the configuration which does not 
have the precurrent bank pointer latch PCBP, the 
values bep' and bs2 are .stored in a data register 
and controlled so that the current bank pointer, .CBP 
and the bank size designation register BS k are 
rewritten simultaneously in the final cycle of storing 
the contents of the general-purpose registers to the 
RAM 606.- ■ • - : 

In . t this manner- in .the., microprocessor of the 
fifth embodiment, because only data designated by 
the bank size in advance, in the bank size, designa- 
tion register BS are stored, and because only data 
designated by the bank size set in the operand in 
the special instruction is loaded from the RAM 606 
to the bank registers, 1 storing/loading operationsjare 
not performed for unused register banks as is-done 
conventionally* t sp that it is possible to reduce the 
waiting time- for- executing the next instruction when 
the bank is switched. 

While the above provides a full and complete 
disclosure of the preferred embodiments of the 
present invention, various modifications, alternate 
constructions and equivalents any be employed 
without departing from the true spirit and scope of 
the invention. Therefore the above description and 
illustration should not be construed as limiting the 
scope of the invention, which is defined by the 
appended claims. 

Claims 

1. A microprocessor having a register bank ar- 
chitecture for executing instructions, compris- 
ing:. . 

register bank means comprising n register 
banks (where n is a positive integer),* each of 
said n register banks comprising a plurality of 
general-purpose registers; 

memory means for storing data of said 
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register bank means; 

bus means for connecting said register 
bank m e an s and sa i d m e mory moans; and 



after the n load completion flags are set. 



— & — A m i crop r ocesso r as c l a i m e d i n c l a im s 1 and 
2, further comprising: n reference flags (n is an 
positive integer) provided to each of said n 
register banks for indicating that said n register 
banks being referenced by said following 
instructions after said data store operation and 
said data load operation being completed, 

wherein said bank control means sets said 
n reference flags after said data store opera- 
tion and said data load operation have been 
completed, said microprocessor restarts the 
execution of said following instructions, and 
said bank control means controls said data 
load operation for said n register banks only 
for said reference flags have been set. 

4. A microprocessor as claimed in claims 1, 2, 
and 3, further comprising: n rewrite flags (n is 
a positive integer) provided to each of said n 
register banks for indicating that the contents 
of said n register banks have been rewritten, 

wherein said bank control means controls 
said data store operation for said n register 
banks only for said n rewrite flags have been 
set. 

5. A microprocessor as claimed in claims 1 , 2, 3, 
and 4, further comprising: 

a first bank size designation register for 
designating the bank size of said n register 
banks for said data store operation; and 

a second bank size designation register for 
designating the bank size of said n register 
banks for said data load operation, 

wherein said bank control means receives 
the content of said first bank size designation 
register and controls said data store operation 
only for said n register banks designated by 
the content of said first bank size designation 
register, and 

said bank control means receives the con- 
tent of said second bank size designation reg- 
ister and controls said data load operation only 
for said n register banks designated by the 
content of said second bank size designation 
register. 

6. A microprocessor as claimed in claim i, 2, 3, 
4, and 5, wherein said instructions include a 
special instruction, the address of 

said current bank size pointer and the ad- 
dress of said bank size designation register are 
set in an operand part in said special instruc- 
tion. 



bank control means for controlling a data 
store operation for storing data in said register 5 
bank means to said memory means and for 
controlling a data load operation for loading 
data in said memory means to said register 
bank means, 

said bank control means comprising: io 

a current bank pointer for storing address 
data indicating data region in said memory 
means when the data store operation and the 
data load operation being executed; and 

a bank size designation register for storing 75 
bank size data indicating a bank size to be 
stored and to be loaded during the data store 
operation and the data load operation, 

wherein when an address of said current 
bank pointer is set in an destination operand in 20 
said instruction, said bank control means re- 
ceives the content of said current bank pointer 
and the content of said bank size designation 
register, and said bank control means controls 
said data store operation for said n register 25 
banks designated by the contents of said cur- 
rent bank pointer and said bank size designa- 
tion register, and 

said bank control means changes the con- 
tent of said current bank pointer with the con- 30 
tent of the destination operand in said instruc- 
tion after the completion of said data store 
operation, and 

said bank control means receives the con- 
tent of said current bank pointer and the con- 35 
tent of said bank size designation register, and 
said bank control means controls said data 
load operation for said memory means by the 
contents of said current bank pointer and said 
bank size designation register. 40 

2. A microprocessor as claimed in claim 1, fur- 
ther comprising: 

n load completion flags (where n is an 
positive integer) provided to each of said n 45 
register banks for indicating that said data load 
operation has been completed in each of said 
n register banks, 

wherein after the data store operation is 
completed, following instructions in said 50 
instructions are executed by said microproces- 
sor, said data load operation is executed si- 
multaneously, and said bank control means 
sets said n load completion flag only for said n 
register banks for which said data load opera- 55 
tion have been completed, 

the instruction in said following instructions 
uses said n register banks is commenced only 



12 



3NJSDOCID --EP 0649090A1_I„> 



23 



EP 0 649 090 A1 



7. A microprocessor as claimed in claim 5, 

wherein said instructions include a special 
instruction, the address of saiti current bank 
size pointer and the address of said second 
bank size designation register. 5 

8. A microprocessor as claimed in claims 1, 2, 3, 
4, 5, 6, and 7, further comprising a precurrent 
bank pointer latch whose address is set in the 
destination in said instructions, w 

wherein said bank control means receives 
a content of said current bank pointer and 
controls said data store operation for said reg- 
ister banks designated by the content of said 
current bank pointer, and said bank control 75 
means receives a content of said precurrent 
bank pointer latch and controls said data load 
operation for said memory means designated 
by the content of said precurrent bank pointer 
latch. _ t _ . 20 
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FIG. 22 
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